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ARTICLE INFO ABSTRACT

Received: 29 March 2024 This study explores the antibacterial potential and phytochemical composition of
Accepted: 02 April 2024 Dioscorea bulbifera (Air Yam) tubers collected from Kolgaon, Chandrapur District,
Published: 06 April 2024 Maharashtra, India. Despite the challenging environmental conditions of Chandrapur,
Keywords: characterized by high temperatures and reduced medicinal plant diversity, Dioscorea
Antibacterial activity, bulbifera thrives in this region. The research investigates the antimicrobial activity of
Phytochemical analysis, Dioscorea bulbifera tubers and peels against common pathogens such as Staphylococcus
Dioscorea bulbifera, aureus and Escherichia coli. Results demonstrate significant zones of inhibition against
pathogens (Staphylococcus these bacteria, indicating the plant's potential in combating infections. Phytochemical
aureus, Escherichia coli). analysis reveals the presence of bioactive compounds like alkaloids, terpenoids,
DOL: glycosides, and tannins in the tubers and peels. This study sheds light on the traditional
10.5281/zenodo.10904145 medicinal uses of Dioscorea bulbifera and underscores its potential for developing novel

antibiotics to address infectious diseases.

INTRODUCTION recognized for its tuberous roots, which have been
Dioscorea bulbifera Linn., commonly known as  utilized traditionally for various medicinal and
Air Yam, is a perennial vine belonging to the culinary purposes (Grisebach 1864). Indigenous to
Dioscoreaceae family. This plant species is regions with diverse climates, including colder

*Corresponding Author: Bulbul G. Karmankar

Address: M.sc Microbiology Final Year Student Postgraduate Department of Microbiology, Sardar Pate Mahavidyalaya,
Chandrapur (M.S) — 442401.

Email : karmankarbulbul@gmail.com

Relevant conflicts of interest/financial disclosures: The authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential conflict of interest.

386 |Page



https://www.ijpsjournal.com/

Bulbul G. Karmankar, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 4, 386-390 [Review

areas like the Himalayas and temperate regions of
America and Africa, Dioscorea bulbifera
demonstrates a remarkable adaptability, thriving
even in regions with hot and dry climates like
Chandrapur District in Maharashtra, India.

Chandrapur District, situated in the eastern part of
Maharashtra within the Vidarbha region, presents
unique environmental conditions conducive to
diverse crop cultivations. Despite facing
challenges such as pollution and humidity, the
region supports the growth of Dioscorea bulbifera,
indicating the plant's resilience and adaptability to
different environmental factors. The tubers of
Dioscorea bulbifera are not only valued for their
culinary appeal but also for their rich medicinal
properties (Cargo GM1 and David JN2 2001)
Traditional medicine systems, especially in India,
have long recognized the therapeutic potential of
Dioscorea bulbifera in treating various ailments
such as asthma, rheumatism, abdominal disorders,
and infections (Omalade mary Adeosun et al.,
2016)Additionally, the plant's tubers and peels are
known for their blood-purifying properties, further
highlighting their significance in traditional
healthcare practices. Recent scientific studies have
further corroborated the traditional use of
Dioscorea bulbifera by uncovering its antibacterial
properties and phytochemical composition ( Kuete
V et al., 2012) Research conducted on tuber and
peel extracts of Dioscorea bulbifera from
Chandrapur  District  revealed  significant
antibacterial activity against common pathogens
like Staphylococcus aureus and Escherichia coli
(Dahiya P. et al., 2017) Phytochemical analysis of
the extracts identified various bioactive
compounds including  alkaloids, tannins,
flavonoids, terpenoids, glycosides, and steroids,
which contribute to the plant's therapeutic
potential. (Salunke Anand Chetanal and Satpute
RA22018) The exploration of Dioscorea
bulbifera's antibacterial potential is particularly
significant in the context of increasing antibiotic
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resistance, necessitating the development of
alternative  therapies. By isolating and
characterizing the active ingredients present in
Dioscorea bulbifera, researchers aim to develop
novel antibiotics that could address the growing
threat of infectious diseases (Parash Preeti et al.,
2015) Furthermore, the findings of these studies
support the continued use of Dioscorea bulbifera
in traditional medicine systems and underscore the
importance of further research to unlock its full
medicinal potential. In this review, we delve into
the antibacterial properties and phytochemical
composition of Dioscorea bulbifera tubers and
peels, drawing insights from recent studies
conducted in Chandrapur District, Maharashtra.
We examine the methodology employed in these
studies, analyze the results obtained, and discuss
the implications of these findings in the context of
traditional medicine and modern healthcare
practices (lkriza H etal.,2019)). Additionally, we
explore the potential avenues for future research
aimed at harnessing the therapeutic benefits of
Dioscorea bulbifera for combating infectious
diseases and improving public health outcomes.
MATERIAL AND METHODS

Plant collection

Tuber of Dioscorea bulbifera Linn.(Arial Yam)
were collected from rural area (Kolgaon) of
Chandrapur District Maharashtra.

Preparation of plant material

Fresh Dioscorea bulbifera tubers were washed and
the peels were separated. The tubers were cut into
pieces and dried in the shade for a week.
Subsequently, both the tubers and peels were
ground using a mechanical grinder for 5 minutes.
The resulting powder was stored in an airtight
container in a laboratory refrigerator at 4°C until
use in present study.

Preparation of 10% DMSO solution

1ml Dimethyl sulfoxide solution (DMSO) in 9 ml
Distilled water.

Preparation of plant extract
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100g of dried powdered Tuber and peels of
Dioscorea bulbifera were separately mixed with
distilled water and ethanol in Erlenmeyer flasks.
The flasks were covered with aluminum foil and
placed on a rotary shaker at room temperature for
three days. After mixing, the extracts were filtered
using Whatman filter paper No.1 and evaporated
on a water bath. 5ml of DMSO was added to each
flask, which were then stored at 4°C for future use.
PHYTOCHEMICAL ANALYSIS

Standard phytochemical screenings described by
(Bhat H. M et al., 2019) were separately carried
out on the crude extracts of the bulbils and peels of
Dioscorea bulbifera to detect the presence and
absence of alkaloids, saponins, tannins, terpenoid,

flavonoids , Glycoside and other bioactive
compounds. Each of the detected bioactive
compounds was quantify using different
techniques described. (Omalade mary Adeosun et
al., 2016)

SCREENING OF ANTIBACTERIAL
ACTIVITY

Preparation of Inoculum
To prepare the primary culture, Escherichia coli
and Staphylococcus aureus were inoculated into

sterile nutrient broth and incubated at 37°C for 24
hours until turbidity was observed.
Determination of Antimicrobial Activity of
Tuber and Peel of Dioscorea bulbifera by Well
Diffusion Method.

The antimicrobial activity of tuber and peel extract
was assessed using the Agar Well Diffusion
Method. Petri plates and pipettes were autoclaved.
Nutrient Agar was sterilized and poured into Petri
plates. Broth culture of bacteria was spread on
each plate. A well was punctured and extracts were
added. Plates were then incubated at 37°C for 24
hours and examined for inhibition zones.
RESULT

The antimicrobial activity of Dioscorea bulbifera
tuber and peels ethanol and aqueous extracts
showed  zones  of inhibition  against
Staphylococcus aureus and Escherichia coli. The
tuber extracts exhibited zones of inhibition ranging
from 20-38mm (ethanol) and 28-35mm (aqueous).
In comparison, the peel extracts showed zones of
inhibition ranging from 40-25mm (ethanol) and
36-19mm (aqueous) against the same bacteria
strains.

Figure 2: Antimicrobial activity of Ethanol and Aqueous extract of Dioscorea bulbifera Peel
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The substance Alkaloid, Terpenoid, Glycoside,
Tannin, Flavonoid are the bioactive compound of
Dioscorea bulbifera table represent that’ the Tuber
Ethanol extract confirm the presence of Alkaloid,
and Terpenoid and Tuber Aqueous extract confirm

the presence of Alkaloid, Tannin, Glycoside. Peels
Ethanol extract confirm the presence of Alkaloid,
Terpenoid, Glycoside. Peels Aqueous extract
confirm the presence of Tannin, Terpenoid,
Glycoside.

Table 1: Phytochemical analysis of Dioscorea bulbifera (Linn) Tuber and Peels of Ethanol and Aqueous

extract.
Phytochemical Tuber Extract Peels Extract
Test Ethanol Aqgueous Ethanol Aqueous

Alkaloid + + + -
Flavonoid - - - -
Tannin - + - +
Terpenoid + - + +
Glycosides - + + +

+ =Present, - =Absent

DISCUSSION

Research conducted on tuber and peel extracts of
Dioscorea bulbifera from Chandrapur District
revealed the significant antibacterial potential of
Dioscorea bulbifera, also known as air potato,
against specific pathogens such as Staphylococcus
aureus and Escherichia coli, drawing on its
traditional medicinal use. By extracting bioactive
compounds using solvents like ethanol and water,
they isolated consistent extracts to evaluate their
antibacterial properties across various pathogen
categories. This research aims to uncover the
therapeutic possibilities of Dioscorea bulbifera in
combating bacterial infections. ( Parash Preeti et al
., 2015) The preliminary analysis of deep eutectic
solvents extract of Dioscorea bulbifera tuber and
peel showed the presence of Alkaloids, Phenol,
Glycoside, Flavonoids, Protein and Tannin,
Terpenoid. (Salunke Anand Chetana and Satpute
RA 2018) recent studies conducted in Chandrapur
District, Maharashtra. We examine the
methodology employed in these studies, analyze
the results obtained, and discuss the implications
of these findings in the context of traditional
medicine and modern healthcare practices. Assist
pharmaceutical companies in determining the
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most beneficial parts of the plant that contain high

levels of active ingredients needed for therapeutic

purposes.

CONCLUSION

The plant extract's inhibition zone against the test

organism suggests its potential for treating

infections. The active ingredients Alkaloids,

Flavonoids, Glycoside, Tannin, Terpenoid could

be isolated and crystallized to create therapeutic

antibiotics.  The  present  study  support

ethanomedicinal use of Dioscorea bulbifera

against bacterial pathogens. The results support

traditional plant use and offer opportunities for

developing novel antibiotics to combat infectious

diseases.
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